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Abstract  
 
Queensland University of Technology has a long standing in providing tertiary education and training in 
ionising radiation. The radiological laboratory plays an important part in this education and training. As 
radiological applications are diversified in the fields of health and environment, the laboratory provides support 
for a number of scenarios in the use of experimental situations in radiation detection and radiation protection.   
This paper discusses the role that a radiological laboratory technician plays in the functionality of a 
radiological laboratory.   
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Introduction 
 
Providing support to such a unique and specialised laboratory requires multiple skills, knowledge and ability. 
The main areas of expertise needed are principles of radiation protection, work place health and safety, 
laboratory safety procedures, instrumentation and electronics, data handling, procurement and supply, and 
basic knowledge in a field of science such as physical, chemical and life sciences.   
Good interpersonal skills and abilities are necessary to complete and compliment the technical support 
provided. This is crucial to the safe and productive use of the laboratory by all stakeholders.  
Due to the variety of work carried out in the laboratory, there is a diverse range of equipment to be managed, 
calibrated and maintained. This includes both laboratory and field equipment. Involvement in development of 
specialised equipment for research is also required.  The list of equipment and supplies to be maintained goes 
beyond the radiation detectors, different X-ray machines and sealed and unsealed radioisotopes.  It includes a 
variety of chemicals and laboratory and field support equipment.  
In Queensland, it is essential that the laboratory should comply with the Queensland Health Radiation 
Regulations (2) and Standards under the Queensland Radiation Safety Act 1999(1). Compliance with the 
Australian Safeguards and Non-Proliferation Office (ASNO) Regulations is another essential requirement. The 
lab technician is required to assist with audits and inspections; maintaining and updating the Radiation Safety 
and Protection Plan, Standard Operating Procedures, Risk Assessments, Chemical and Radiological 
inventories. 
Finding an individual with all of these attributes is almost impossible. Therefore we have to look at the training 
needs for such a responsible position. Is there one program that could encompass all of these skill and 
knowledge sets? Should there be? What should training organisations be doing now and in the future to address 
the needs of this type of position and other radiation support and protection roles? 
A radiological laboratory and Queensland University of Technology’s radiological lab in particular, is used to 
facilitate undergraduate learning & teaching, postgraduate and academic staff research and a variety of 
consulting and testing services such radiation detection equipment calibration and sample analysis and 
identification. 
The following paper discusses the diverse range of duties, skills and knowledge required of a radiological 
laboratory technician which encompasses a number of disciplines (Figure 1).  
(Figure 1 here) 
Figure 1 Technician’s support roles 
The technician is responsible for the preparation of practical class equipment and consumables for 
undergraduate learning & teaching and for providing assistance to postgraduate students and academic staff 
carrying out radiological research work. The position also assists with consultancy services such as instrument 
calibration and sample collection, sample analysis and associated reporting, requiring the operation and 
maintenance of a range of scientific and laboratory equipment. The technician plays a major role in the 
laboratory health and safety compliance and adherence to safe work practices, particularly with an emphasis on 
radiation and chemical safety. This requires working closely with the University Radiation Safety Officer and 
the Chemical Health and Safety Officer. As a result the technician is a member of the University Radiation 
Safety Advisory Committee and the School Health and Safety Advisory Committee. 
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Services and resources of the radiological laboratory 
The radiological laboratory at Queensland University of Technology is well equipped to support learning & 
teaching, research, consultancy and testing services. The lab has specialised sample preparation areas, both wet 
and dry. The resources include full wet and dry sample preparation areas and a variety of instrumentation and 
detector systems to identify and measure all forms of radioactivity. There is both laboratory and field 
equipment some of which is custom designed and manufactured. The suite of laboratory facilities comprise of 
the following:  
The Main laboratory areas (Figure 2) 
Custom designed work benches 
Radiation detection and analysis equipment 
Instrumentation and electronic equipment 
Fume cupboards 
Dark room facility 
Thermo luminescence lab 
Project room 
(Figure2 here) 
Figure 2 Main laboratory areas 
 
Preparation areas  
Electronically controlled drying ovens  
Dry sample preparation area 
Wet sample preparation area 
Hydraulic sample press  
 
Radioactive material storage, handling and preparation area  
Sealed and unsealed radioactive sources 
Custom designed work benches 
Lead Glass viewing screen 
     
Low level environmental detection area  
High purity Germanium detectors (HpGe) 
Cryogenic liquid cooling (liquid nitrogen) 
Environmentally controlled balance room 
Alpha Spectrometer 
Alpha counter 
Liquid scintillation analyser 
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Learning & teaching support services 
 
The radiological laboratory provides an environment and equipment where students reinforce the theory 
learned in lectures with practical experiments. There is a variety of equipment used in practical experiments 
that equip the students with invaluable hands on experience. This involves the use of a variety of radiation dose 
rate meters, single and multi channel analysers and sealed and unsealed radiation sources. Students are given 
experiments that require them to put together basic component detection and analysis systems. They use these 
systems and other computer controlled systems (black box / plug and play) units to measure and analyse 
radioactivity and decay. Configuring and using the component systems allows the students to understand the 
principles of operation of the black box systems. This in turn reinforces and improves their understanding of 
the theory. 
 
In order for this to seamlessly occur the technician must ensure that the lab and equipment is prepared and 
functioning properly and that all safety requirements are met. This requires the technician to have a good 
understanding of electronics, radiation safety principles, biological effects of radiation, radiation physics and 
chemical and general laboratory safety principles. The technician provides instruction and advice to students 
on radiation safety principles and procedures and laboratory rules and safety procedures. The technician 
demonstrates to students the method of correctly connecting, assembling and operating the equipment used in 
their practical experiments.  
The technician maintains and supervises the use of the radiological laboratory equipment and resources. 
Behind the scenes the technician Sets-up and calibrates equipment for undergraduate classes, including student 
projects, and post graduate and staff research work. The purchasing of equipment, radioisotopes, consumables 
and other stock for the laboratory is another responsibility of the technician. The routine maintenance and 
performance checks on a variety of laboratory equipment, is usually undertaken during the university semester 
breaks.  
The technician assists academic staff in the development of new teaching experiments which reflect changes in 
learning and teaching strategies in a modern university.  
As a consequence of radioactive sources being used in the laboratory, there is a legislative requirement that the 
laboratory must comply with the Queensland Health radiation Standards and regulations (2) under the 
Queensland Radiation Safety Act 1999(1). The technician must understand the requirements of the standards 
with regard to the lab and ensure that the lab complies with these standards. The standards relevant to the lab 
are: PR001: 1999 (3) Standard for premises at which radiation sources are used to carry out a radiation 
practice. PR002: 1999 (4) Standard for premises at which radioactive substances are stored. NM001: 1999 (5) 
Standard for radiation apparatus used to carry out plain film radiography of inanimate objects.  
The technician assists in the development of the Radiation Safety and Protection Plan for the lab and advises 
the university radiation safety officer with reference to the ongoing review of the plan. This includes ensuring 
that any new sources are added to the possession licence for radioactive substance and that people using the lab 
have appropriate use licences for the radioactive substances they are using. 
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Research support services 
 
The laboratory is a major resource for researchers. It has laboratory based and field equipment for collecting, 
preparing, counting and analysing radiological samples. The laboratory has certified calibration, comparison 
and characteristic radiation sources, for a wide range of experimentation, analysis and calibration research. 
There are permanently fixed radiation detectors with lead shielding for work in the lab and a variety of portable 
detectors for use in the lab and in the field. 
The fixed radiation detectors include high purity germanium (HpGe) semi conductor detectors which are liquid 
nitrogen (LN2) cooled to -196ºC and sodium iodide (NaI) crystal detectors, liquid scintillation analyser, alpha 
counter and alpha spectrometer. The detectors are used in conjunction with single and multi channel analysers 
to identify and measure the activity of samples and standards for calibration. The portable radiation detectors 
include sodium iodide (NaI) crystal detectors, Geiger Muller and gas filled tube dose rate meters and 
contamination probes. 
 
There is an inventory of radioactive sources and traceable calibration and comparison standards, all of which 
are kept in secure, controlled environmental conditions. 
The sample preparation resources and equipment available to researchers includes microprocessor controlled 
drying ovens, fume cupboards, accurate lab balances and a hydraulic sample press.  
There is a vast array of custom designed and manufactured apparatus for use in the laboratory and in the field. 
This apparatus has been developed for a number of research projects and is kept for possible future use in 
similar projects or research endeavours.  
Depending on the focus of the research being conducted the technician provides appropriate support to 
postgraduate and academic staff researchers. This support ranges from maintaining the equipment to be used, 
setting up and preparing equipment, designing and building specialised equipment, ensuring laboratory and 
field health and safety procedures are followed and documentation is completed, collecting and preparing 
samples to providing training on lab and field equipment and set up and calibration of equipment. The 
technician provides guidance on handling of sealed and unsealed radiation sources in accordance with radiation 
safety and protection requirements. 
The technician participates in the design and manufacture of specialised equipment and devices required to 
support research projects and experiments. This includes design and development of field collection and 
measurement apparatus and modification and design of laboratory equipment. 
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Testing, calibration, consultancy and analysis  
 
The Radiological Laboratory at Queensland University of Technology provides radiation meter calibration and 
testing services and wipe testing service for sealed radioactive sources, sample analysis and identification 
services and gross gamma counting of samples. 
The technician manages all these service including liaising with clients and determining needs and advising on 
procedures, costs and technical requirements of the client. The technician manages all the administrative and 
financial organisation of the services provided by the lab. This includes coordinating receipt and despatch of 
equipment and samples, and procurement of consumables with the school internal store. The technician raises 
invoices when job are completed and keeps reports, client records and financial transaction records.  
As in the other areas of responsibility, the technician maintains the equipment used for testing, calibration, 
consultancy and analysis services and sets up and prepares equipment as required. The technician assists in the 
preparation of materials for analysis and identification. 
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Conclusion  
 
The radiological laboratory technician has many tasks and responsibilities. Some are daily some are weekly or 
monthly or yearly. Some are sporadic and ad hoc. These tasks and responsibilities are all part of what is 
required to successfully manage a multi purpose flexible and adaptable radiological laboratory. Other tasks and 
responsibilities include: reviewing and updating laboratory documentation and maintaining quality standards, 
including radiation safety and protection plan (RSPP), Standard operating procedures (SOPs), chemicals, 
equipment and consumable inventories, equipment loan records. The radiological laboratory technician 
regularly liaises with the University Radiation Safety Officer and reviews the Radiation Safety and Protection 
Plan for the laboratory. The technician contributes to the University Radiation Safety Advisory Committee and 
the School's Health and Safety Advisory Committee and prepares and maintains chemical inventories and 
manifests for the laboratory. The technician assists with risk assessments of processes and the use of 
radiological and chemical substances and conducts annual health and safety audit of the laboratory. The 
technician ensures the laboratory complies with health and safety policies and procedures and assumes the role 
of Workplace Health and Safety Officer and Radiation Safety Officer for the laboratory. 
This is not an ‘off the shelf type of position’ and obviates the necessity for specialised and broad spectrum 
training for this and similar roles. An oxymoron it may be, but still there is a need for specific knowledge and 
ability in a diversity of disciplines. This is not something that is readily available in today’s training market.  
 
I suggest that further investigation into training philosophies and courses is needed to produce a course or 
series of courses or units that will address the needs of this vital position and produce the sort of support person 
that is needed to effectively manage the operations of a modern university radiological laboratory. 
 
Who is up for the challenge? 
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